Males of many bird species use a variety of behaviour patterns that reduce their chances of being cuckolded. The 'fertility announcement' hypothesis (Møller 1991, American Naturalist, 138, 994-1014 proposes that song might be one such paternity guard. According to this hypothesis, paired males would announce their female's fertile status by singing. This has been interpreted as an honest signalling, evolutionarily stable strategy. Contrary to the predictions of this hypothesis, male willow warblers, Phylloscopus trochilus, sang very little when females were fertile. Intrusions by other males in the fertile period were not less common when males sang at higher rates. Mate guarding and singing are best interpreted as two conflicting behaviours during this period, the former being directed to the fertile female and the latter to attracting a second female, or an extrapair female. A survey of recent studies suggests that, in most passerine species studied, males do not sing during the fertile period of their females. The different conclusions of Møller (1991) are probably due to his use of population-wide estimates of the timing of singing behaviour and egg laying. Breeding asynchronies within populations would be responsible for the apparent matching between the peaks of singing activity and fertility.
Males of many bird species use a variety of behaviour patterns that reduce their chances of being cuckolded. The 'fertility announcement' hypothesis (Møller 1991 , American Naturalist, 138, 994-1014 proposes that song might be one such paternity guard. According to this hypothesis, paired males would announce their female's fertile status by singing. This has been interpreted as an honest signalling, evolutionarily stable strategy. Contrary to the predictions of this hypothesis, male willow warblers, Phylloscopus trochilus, sang very little when females were fertile. Intrusions by other males in the fertile period were not less common when males sang at higher rates. Mate guarding and singing are best interpreted as two conflicting behaviours during this period, the former being directed to the fertile female and the latter to attracting a second female, or an extrapair female. A survey of recent studies suggests that, in most passerine species studied, males do not sing during the fertile period of their females. The different conclusions of Møller (1991) are probably due to his use of population-wide estimates of the timing of singing behaviour and egg laying. Breeding asynchronies within populations would be responsible for the apparent matching between the peaks of singing activity and fertility.
 1999 The Association for the Study of Animal Behaviour
Male birds spend a considerable proportion of their time near their mate during her fertile period (Birkhead & Møller 1992) . This behaviour has been described for many species, and its function is best explained as guarding the female from fertilization attempts by other males. Mate guarding normally involves behaviours such as following the female, staying near her for long periods, frequent copulations, territorial defence and cloaca pecking (Birkhead & Møller 1992) . Møller (1988) suggested that song also has a mate-guarding function in the yellowhammer, Emberiza citrinella. This hypothesis was elaborated more formally by Møller (1991): 'males also sing in order to minimize the risk of cuckoldry by neighboring males and to maximize the probability of their own successful extrapair copulations'. In this second paper, Møller proposed that fertility announcement constitutes a evolutionarily stable strategy (ESS) and he provided bibliographical evidence for the existence of a peak of singing activity during the female's fertile period. Three main predictions from this hypothesis are that: (1) males should sing at higher rates when their female's fertility is at its highest; (2) intrusion rates by other males should be inversely related to the song rate of the owner of the territory during the female's fertile period; and (3) male singing rate during the fertile period is an honest indicator of male quality.
We tested these predictions of the fertility announcement hypothesis in a population of willow warblers, Phylloscopus trochilus. We recorded singing rates, mating and mate-guarding behaviour to see how song is used in the context of mate guarding. The timing of singing and guarding behaviours was examined in relation to the breeding period, with special consideration of the female's fertile period. Although the function of a behaviour pattern is best demonstrated by experimental manipulation (e.g. McDonald 1989), another possibility is to look at the context in which the behaviour pattern occurs and correlate its occurrence with different situations of biological relevance (Catchpole 1982) . Even if correlation does not imply causation, lack of a correlation between two variables makes a causal link very unlikely.
METHODS
The study area was a mixed woodland of spruce, Picea sp., birch, Betula sp., and willow, Salix sp., in the Kippo estate (Fife, U.K.), where willow warblers breed at high density. All territorial males and the majority of females in the
